Abstract. The development of human pineal astrocytes was studied in a prospective autopsy series of 115 cases with an age range of 24 weeks of gestation to 91 years. Pineal glands selected from cases with postmortem intervals of one to 24 hours were fixed in Bouin's fluid and immunostained using the peroxidase-antiperoxidase technique and an antiserum against human glial fibrillary acidic (GFA) protein . In adults, scattered, mostly a ngular and strongly-positive cells and processes were present. A few primary processes emanated from each astrocyte which abruptly subdivided into several secondary ones, creating a pervasive interstitial network of fibers which surrounded almost every individual pinealocyte. Astrocytic endfeet formed a limiting lamina at the periphery of the gland and a barrier between perivascular spaces and the pineal parenchyma. At 24 weeks of gestation, occasional punctate staining, mainly around vessels, was present in the pineal body, while in the surrounding white matter there was already pronounced astrocytic differentiation . Around 32 weeks of gestation, well-formed astrocytes and a weakly staining network of their processes appeared in differentiated areas of the pineal gland . Both astrocytes and their interstitial network of processes became more prominent with advancing age. There was no astrocytic hypertrophy or hyperplasia around calcified deposits. Rosenthal fibers stained negatively for GFA protein. These findings emphasize the significance of the astrocytic participation in the structure of the human pineal gland throughout life.
INTRODUCTION
Cells with the morphology of fibrous astrocytes and a rich network of interstitial processes were demonstrated among the parenchymal cells of the adult human pineal gland by impregnation techniques with gold chloride-sublimate (1) or silver carbonate (2). In a study of a human astrocytoma confined to the epiphysis, we observed glial fibrillary acidic (GFA) protein-containing cells and processes in the normal pineal parenchyma surrounding the tumor (3). This finding, together with the paucity of similar reported studies, prompted me to investigate the development of human pineal astrocytes from fetal life to old age using the peroxidase-antiperoxidase (PAP) method of Sternberger (4) and an antiserum against GFA protein. Preliminary results of this study have been reported (5).
MATERIALS AND METHODS
Pineal glands were obtained from a prospective autopsy series of 63 male (45 white, 18 black) and 52 female (37 white, 15 black) patients who died from various diseases. One hundred and one cases were collected from the Institute of Pathology of Case Western Reserve University and fourteen cases from the Department of Pathology of the University of Virginia. The average postmortem interval was 11.2 hours (h), with a range of from one to 24 h. There were 13 fetuses with gestational ages between 24 and 38 weeks (wk); 13 infants between one day and 12 months old; four cases between one and nine years (yr); two between
